asked to move the black cursor, corresponding to force exerted, into the grey target by 126 using the dominant arm (Fig. 1C) . Contraction onset was signaled by the appearance of 127 the black cursor; subjects were instructed to perform the precision grip simultaneously 128 with the production of the force under visual feedback by this cue. Three seconds later, 129 the cursor disappeared, cuing the end of the contraction. There was a 2 s delay before the 130 start of the next trial. For brevity, we refer to these task conditions as Finger10, Finger40, 131 and Finger70. 132
In the Elbow Flexion task, the dominant arm was held in the posture illustrated in 133 Abduction and Elbow Flexion tasks at each contraction strength; the order of 139 performance of each block was randomized. Additional verbal feedback was provided to 140 the subjects to ensure that they reached the target with the dominant hand without making 141 corrections. We refer to these task conditions as Elbow10, Elbow40, and Elbow70. 142
We assessed whether the consistency of motor performance of the precision grip 143 hand was affected when the contralateral arm was being used. For each subject, the mean7 level of rectified 1DI EMG activity (in the precision grip hand) was calculated separately 145 for each of the 75 repetitions on each task condition (across the same epoch that was used 146 for the coherence analysis). After that, the variance from all trials for each bilateral 147 condition (10, 40, 70% of MVC) was compared to the variance during the unimanual 148 condition (0% of MVC) across all subjects. 149 150
Recordings

151
EMG was recorded bilaterally from the 1DI and biceps brachii muscles using 152 adhesive surface electrodes (Biotrace 0713C, MSB Ltd., Marlbrough, UK; interelectrode 153 distance 2 cm). For measurements of corticomuscular coherence electroencephalographic 154 (EEG) activity was recorded from sensorimotor cortex bilaterally, using pairs of adhesive 155 electrodes (AMBU Neuroline 720, Wet Gel Snap Electrode) positioned 3 cm lateral and 156 2 cm anterior or posterior to the vertex. EEG from each side was derived from a 157 differential recording between the electrode pair on that side; the anterior electrode was 158 connected to the non-inverting input of the amplifier. This is the same montage as used in 159 our previous publications on corticomuscular coherence. Signals were amplified (EMG: 160 gain 500 to 2000, bandpass 30 Hz -2 kHz; EEG: gain 50K, bandpass 3 Hz -2 kHz) and 161 sampled to disk at 5 kHz together with force signals and task markers (Spike2 software, 162 CED Ltd.). 163
164
Corticomuscular coherence 165
The procedures for calculation of corticomuscular coherence between EEG and 166 during steady contractions, we confined the analysis to the last 1.6 s of the hold phase of 169 the task (see shaded area in Figure 2A) . 
Where L is the number of data sections available for analysis, and * denotes complex 175 conjugate. The use of two 4096 data point segments per trial (corresponding to a time 176 period of 1.64s extending back from the end of trial) with a sampling rate of 5 kHz 177 provided a 0.92 Hz frequency resolution in the coherence spectra. The significance level 178 for the coherence was calculated as (Rosenberg et al. 1989) : 179
where coherence larger than Z was considered significant at P <α (here α=0.05). We also measured the population mean corticomuscular coherence in the 15-234 30 Hz frequency band in the hand that performed the Finger Abduction task (mean across 235 subjects: 0.019±0.007, range across subjects: 0.008 to 0.032, see shaded area; Fig 3E) . 236 24.4±8.2%, P<0.001) compared to Finger10 (Fig. 3F ). No differences were found 238 between the higher force levels (P=0.3). In the same frequency band, mean normalized 239 EEG power was decreased during Finger70 compared to Finger40 (P<0.01) and Finger10 240 (P<0.001; Fig. 3G ). Similarly, the normalized EMG power was decreased during 241 Finger70 (P<0.001) and Finger40 (P<0.01) compared to Finger10 (Fig. 3H) . In the remaining nine subjects, mean rectified 1DI EMG activity in the hand performing 257 the precision grip was maintained constant across conditions (F=2.0, P=0.13, ~10% of 258 MVC; Fig. 4C ). In the arm performing the Elbow Flexion task mean rectified biceps 259 EMG activity was increased during Elbow40 (P=0.01) and Elbow70 (P=0.01) compared 260 to Elbow10 (Fig. 4D) . 261 284  285  286  287  288  289  290  291  292  293  294  295  296  297  298  299  300  301  302  303  304  305  306  307  308  309  310  311  312  313  314  315  316  317  318  319  320  321  322  323  324  325 Discussion  326  327 The present study investigated whether a voluntary contraction controlled by one 328 hemisphere can influence oscillatory processes, and oscillatory corticomuscular coupling 329 in the other. We showed that strong isometric activations (> 40% Performing a fine, low force task (such as a precision grip) requires careful 396 control of small groups of muscles to achieve the required patterns of digit fractionation 397 (Schieber 1995) . This is achieved not only by facilitation of some motoneuron pools, but 398 
